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(S4)TiUe: RECORDING/REPRODUCING HEAD, RECORDING/REPRODUCING HEAD POSITIONING MECHANISM AND 
RECORDER/REPRODUCER 



(57) Abstract 

A recording^reproduclng head has a slider (2) in which an 
electromagnetic transducer (or an optical module) (1) is provided, an 
actuator (4) and a suspension (3). The actuator has a fixed part (43) 
and a movable part (44) and at least (2) beam parts with which the 
movable part (44) is connected to the fixed part (43), The beam parts 
have displacement producing parts (41) which are 
expanded/contracted by an inverse piezoelectric effect or an 
clectrostriction effect The fixed part (43) is connected to the 
suspension (3) and the movable part (44) is fixed to the slider (2). If 
the displacement producing parts (41) are expanded/contracted, the 
displacement producing parts (41) are deflected and the linear 
idisplacement, arc-form displacement or rotary displacement of the 
movable part (44) is produced relatively to the fixed part (43) and, 
further, the electromagnetic transducer (1) is displaced to describe a 
linear or arc-form path which crosses recording tracks. The actuator 
(4) consists of a plate-shape unit which is made of piezoelectric or 
electrostnctive material and has a hole part and/or a cut part to form 
the fixed part (43), the movable part (44) and the beam parts 
integrally. If the summation of driving voltages applied to the 
respective displacement producing parts is so controlled as to be 
constant at any time when the positioning in a direction crossing the 
recording tracks is carried out by using the actuator having the 
construction shown in the figure, the position fluctuation of the 
electromagnetic transducer in a direction perpendicular to the surface 
of a recording medium can be suppressed. 
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m m m 

m3 2\z. ^^(Dm^y^^ x^mm (hdd) \zm\^^^nxi^^^m±m(Dm^ 

m.%^vY(r>»&.WQk^(r>fz.^<r>T^=j-:i.:L.—9\z\-i. vcm (7}^<xn-r;u^ 

iHK^m^^ 1 nM,^^tMmM^iz^^mz^^'^^t:L^(D^sm^iiTS 
^;^t ^srwr^ 'fooT* 0 , ^n^\%mmi^^mk'^i^-im-x.^m^\zii o j^ss 

^nx^i-S. 7.^-ri$^2«. A 1 ,0,-T i C^C a T i 0,;Jj:<t:(D^^iS14-t^ 
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if *D X ^ M f d i tz ct 0 fig $ n ;t t) o "C * s . 

2 t(Dm\z%±'r^ti^mm'r^zLt\zj:K>nt)ti^. m^h^y^iz^m^tb 

^ x^^m<Dmmm'^9[-n.mmuaiz^ 0 . mm.^y h tia© h ^ ai(Dm\z 
^m-rn^^^c^o z-or^tb. tmmzitmmh^y^cDm^mm^mts^m^iz 
cfcotNLTLSofco. n±m\z\tM^t-r^ h ^ y ^ (Dn^mnU^)l'iimT 

miZT^^ X^mi^±(DF}im(D$&mh ^y^ ^Zj^'^^i^^-^^Wit}^^^, 
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^mf)^i iimm^xm<tsi^t. mm^i^^iLxitik^n^jvy. feM^few 

m^ubmm^zidn^is^mii-^ ^\zmmtLx\^^^o 

eommom^mo^^xtmn^h^ -y ^ 1 ummm^x'^K-r^^. 
^zmm^zmt^ h ^ -y ^ (Dm^mn^mmmtLm^\z^ om^LxL^^tzv. n 
±mizm^ u^)vmMmti(D^T\zj: o s /Njo^^^^b ufe o <h^> o rcuis^m^^x 
T<^, Lfc^^oT, ^mLrcmmn±^\t^mi^-r^izit. ^r-i 7.^mmzM 

<T^m^. i^-'^mmm'^tEmn±h^y^m'^mmm(D^^±w\^ in±m^ 

i:c:5T-. sifi, i^±m(Dmi()Xf}i^-^^^mummm^y i^iimitn^mm.'\y 
H^, m^^y \^tv'>(7.^mi^tf}^'^m^m'r^^mm'\y \i(Dm^hm/ux 
vi^o :itL(b(Dm^^y }^^m\^^^mmt. m^^m^^-^ ^\z?6i<t^:itfji(D 

m^^y \i(D&m:^ibm^^mtb^:fjii:0--otLX. m^^y HSiOf^ttT 
*^tt-5.:^S75«ii^$nTliS (#PI¥5 - 2 8 6 7 0^^^. (5)5-4712 
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(Magnetic Recording Head Positioning at Very High Track Densities Usi 
ng a Microactuator-Based. Two-Stage Servo System. IEEE TRANSACTIONS ON I 
NDUSTRIAL ELECTLONICS. VOL. 42. NO. 3, pp. 222-233. JUNE 1995) -^^ /hMO^lS 
:^Ti5'5^zLX— ^^fflli^::^^ (Silicon Micros tructures and Microactuators 
for Compact Computer Disk Drives. IEEE CONTROL SYSTEMS, pp. 52-57. DECEMBE 

R 1994) ftmm^tix^^^^-^^, ^nn.i]7^^:j.ji-i^\,i. 7.y-( y^^^^^ 
^(Diz+6^umW]ti^%^^ii:^zti)mi^<, mmtfTc^^oLjL-^it, mn 

^fji^i^^m-r^^w^^x7.^-<y^^mLts:{ftntu^r£i,^(Dx.^n.iz^ 

^M¥6 - 2 5 9 9 0 5^^^{ctt, Bmn^mtm imm^mm^) 
'^WLntLT.zf'i y vcM{c:«fco^i!i$n^-!tx'^>v3 >t<&. mMM^m 

^±{3^ite>n. ^:L\zs.nm=f'(D^t^i)mm.-^nr:L^(r)x$>^o iKDmrnum 
mmuT'ii. mnm'iF^^izwit-r^^iz^m^-ti:^A\ mzm^b^^'D^z^m 
$-t±-5 d 1 1' ct D , zmm^(Dwm:^\^tmtm.^T^yj\snzBmn^mmm^ 

m) ^zi^^^^hmmummmmt. mimmmtmrniz, ^fi^-r-s-mo^^t. 
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t>-^. ^mmm^ii. -mz7.y^ i\iimz-^7.^>iy3>-fy^^Mnmm 

m\zi^cn'^m.^uE(D^mi)^^\:>x. n±.«^^\z^^^^^^ t\^x\,^^. ^ 
LT, iL%^mYemnmmwz\t7.z'^^\z±<):6^i^tmt^i:>fs.^^tz^. x^-r^s^ 
fc^jgTi^^ D-r, Y(DniMmz±<^^^^-x.u^^7^^o.jL-'^^m^ 

^\:.n.^^^z)\z^i^mzu^tLx^>SL'^wt^^K). swwTiaii^^^ t^ttcnT. 
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wmme 3-291271 x^-t^j^^d- i^j'^-tomizsEnm 

mW^^^^- 4 7 1 2 6-^i>ffi<7)0 1 ~E14{::BS«^n7^ci^figl?(J, l^— V 

xmm^mm'f-iz^m-^n^^mzmm^it^^^cxL^o. 

^fz. - 3 0 9 8 2 2n^j^m<Dm6iZ\t.^7.^>'>3 ><D9c^mz 

^^^ti^>'>/'<)\^^(Dw-nmti2^mm-r^-M<D^mmi^±\z. ^n^n^y 
— h'^(os.n.m=f-^^mi^tzmji^<^w.wi^Wi^m-t^u^n^^-j Ytin^m^n 

l: , cinfZcfc o xm^ti^^ts z.t\z^v) mi^^m^^^^^^i-r-s ^ox 

#Pg¥6 0 - 4 7 2 7 1 ^^$SfC«, X^-ry^^-y H*:^$:<»:C0ra1{C. K 
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ym<Ds.nM'f-^nm-r^h<Diif)m^^nxi^^^o m'j^wzmwi-^tirz^y k 
nm'r^h<Dx$>o. i)^-Dz.n\z^^m^yj\^(Dm.m^iiL^mmi.x^y 

uiSs ^±xit. mmxn^^y \^(^ot>mn.^y i^iz^i^^xm^^fc:^^. mm. 
^y \^(D^m^tb\zmLxm^tc±^d.^mm\t. ^^"^ x^^mm<Dtmym^ 
^y \^iz^\^^x%mm\z±c^o 'i}t3^(Dyt^^ x^mmxit. {}^ri< t%\^>x 
^mr^^^'E i^=L-)\^^m^rz^ \Ly^7y y^mm ut^.^ ^ . iioyt e ^ 
ryzfit. yty"^ x^(DiRmm\zm}^f}^^o^o\zu>xf}m¥imzmm^n^ 
^(Dx^^c L*^L. gjfi, jffr^ x^(D$Emmm^mm&^\zmib^:ffmtLx. 

• :7>f — ;UH|2^;&t*|^$nT*5 0 [NIKKEI ELECTRONICS 1997. 6. 16 (no. 69 
I), p. 99] , Z.<D-7 ' y ^ -)i\^timx\t. li^±m^y \^^m^^^o :i(Dm± 

M^«>H«, j?^±mmn^y\^tmmy3iX^^y^m^^.^<D7.7-ry\z. si 

L (solid immersion lens) i:mtn^^n'^<DU>Xt. m^^^mtimm:^'^ 

y7t--tixu>Xt^m-t^9t^'ei^zL—)i'^m.^^^A,rch<DX$>^. 

zi7-y^-ji'\if&mm(D7^±m^y\^it.^m^nf^5. 497. 359^?^ 
^snt)iHm^nT</iS. ^(D^'Drjii^±m^y i^tm.p^'tto'&xm^^^n^^ 
v'^x^iit. tmh^yc^mm^^mtsbxm^^tzib. ^w^h^y^izM-r^itm^ 
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z.o^'Dtimmt. TIB (1) (17) <Di>-rnii)^(Dmmz^K)mf$.^n 
^. • 

3 >\z^^^nxisK). 

&n^mMnLitnm^^\z^f)mMmf^mmt^i^s:^f^\zwmT^^(Dx$> 
^m.^^uowm\zm^. ^^^^Mmtshmz-^mmi^mMmzMom.m 

(2) 7^^3.X-^:«)t;?>^-r ycDtt=®^fc«#JMtC@2M^nT</i5 ( 1 ) <D 

( 3 ) X ^ -r ^(D^m^Z^ntz^MiZ ^ o TJ^S^^tlfc^FBltCT ^^7 ^^ruX- ^ 
A^IHg^tlTVi^ ( 2) (^IH^/M^^-:/ K. 

(4) 7.^<yi:T^5^a.X-37<i:7&?1i-7>^>'>3 ><&J^^^?^^S]LTiHM^ 
tlTli^ (1) ~ (3) <7)«.^-rn/i>^OfB^/||5fe^'y Ko 
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(5) it7.^>>'3 >o-epic, x'y-f y^$immi^^m\zm'4t^it^rctb(D 

■5 (1) ~ (4) (D^^-rn-A^m^m/'n^^y 

nmi!)^{>ti< th2m^^-r^ (d ~ (s) (D\^^-rni!}^m^m/n±^y 
(7) ma^^^^^*;'c«^#t>'i-;K^^fi:SA^, 7^g^zLX-r<7(D^^ 
^^gi5<D#ss»J:o=b;^#i.^ (1) ~ (6) (Di^-mf)^(Dmmyn^^y 

-1$^ t(Dmm^omtL&^Kf^:k^i^^ (7) (Df2^/S^^iy H. 

fi:%^gKO#iKSaJ:0 (7) ^Tzit (8) OtBg^/M^'v-y K. 

(10) T^5^3.X-^*3d:;CX/Sfe«^fi8^^m^fcL<fS5ti^^:>'z3.-;U 
^(^@2i^7&^1f7.^>>'3 >tCj^^i£$nT^i^ (1) - (9) <^^i-rn7&^(7)|2^/ 

(11) (1) ~ (10) OVi-rn^&^OfB^/H^^';/ H<h. :L<Dtj^m/n^ 

i^o.-)\^mimmw-<Dmu h ^ y^t^m-r^j:6\zm.mm^rz\tmv^(Dmm^ 
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15^ h^y^ ts^mi-r^:^\^(D^m^i5b^no!i^\z. ^^^^±uizwm-t ^ 

(13) ^^i<Lm^^(Dwm(D\^^/}^. mm^<DWMnEE\zMLxm~-c$>o. 
(Dx$>K). ^^i<L^±^^zii\,^xiiQwr^mmmmmEE<Dm^^i:cDmmiz:ioi^ 

X'b-ifa LU^^':)\zmm-t^^(DX$>:h (12) (D$imyn±^y \i&m^ib 

(14) mtB^^^^^^i)^. M&wuaiz^owm-r^^^mt. c<d^{4si5 

tin-^i}^. ^^mzmmLxw^i^. t-^^^ikuowmiZ'^-Dx^mr^^ 
(Dx$>^ (12) ^fcit (13) OBd.mxn±^y ]^ifLS^ibmmo 

(15) ttit&ti^yn^^y (1) ~ (10) (Di^^-fn-A^cDm^xn^^ 
y\^x$)^ (12) - (14) (Di^^-rn^-^o^mmyn^^y \^i<Lm^it>mmo 

(16) mtimmym±^y \^±i^^mw]T^^7^^i^ji-t^^m-r^ ci 
2) — (15) (Di^-^-fM^omrnxn^^y \^iiLm^tbmmo 

(17) (D-dO) OVi-rnT&^OIB^/M^'N';/ K^TtJi (1 1) ~ 

(16) (D^^-rn-^^mmym^^y i^&im^ubmm^m-r^mmyn^^mo 
^wim-r^rctb(oi^mmx'$>io. 02 :^^m(Dmm.^y }f(Do'^. t^^zj. 

X— ^J'^rX^-r y#®t::gBgt" -5^fiK««l^^t" i^^0TS>O, mSit. :$i^BM<D 

m^^y \^<Dz)-^. 7^'^^:i^-^^:^'^-(y'^m\zmm:r^^f$.m^^rmm 
mx$>o> m4it. ^^igoa^'N-;/ H<^^-^, T^^^j.--^^xy^ ynm 
izmmT^m^m^7f^'tunmx$>K). msit, :$i^m<Dmm.^y \i<Do-^. 7 
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^^x=7-fymmizmmT^m^m^^rmmm-c$>K). mi3\t. :^^m(Dm 
m,^y 7^9-^x.-i$'^7.^-(ymm\zmm:r^m!^m^^-rmmm 

r)]^m^nrz^mizT^^:xji-i^^m-r^m!^m^7r;-rmw.mt!$>K). mi 5 

f^vz7^^^jL-:$^M&m:'r/bmfS(.M^^'rmnm'v;&K}. mieit. *^Bj<73fis 

^y \^(Dot>. •^i-T.^yiys >(Diy>/'^}imz7^'r y^m:^-r^m^m<D^m 
EiT'^o, 0i8B«. ^(Dmmmxs!>o, mi 9 Ait. h<d 
•5-^. ■9-x^>i^3 >(Di^>/'<)imzx^-(y^m^T^mf$.m(D^mmx$>K>. 
mi 9 Bit. ^(Dmmmx$><o . m2 0Ait. :^mM(Dm^^y \^<do-^. t^7> 
^>iy3><Di^>/'{)umz7s^-(y^mf^-r^mt$.m<Dw-mmx$>r)^ 132 0 b 

^<Dmmmx$)Os m2nt. :^mm<Dm^^y \^(do-^. -y-;^^>>'3> 

CO > A JUSB giE ^ "C T ^ ^ OL X- iS' <h X ^ -r y t iSi^T -5 ^^fife^aj ^ 7KTi^?i 
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0 2 8 EI 2 6 izii\r-f^mm^mmi=- 1 tcoi^^r, xf4;^[S]^{5:<DBtrBi6<j^'fb 
^i;-5m?s^^m^(^zii&;^ia]S!^<Di^rB^6<j^<t:*^-r^^7T'^o, 02 9 b 

Aizm-r mEEf)^^m^n. i\ii:f7(D^^^±m\zm2 9 Btc^riEETj^EPUa ^n^c 
li. T ^ ^ =lj:- (D~:f3(Dm^^^mzmM-^n^mEE<Dm^&;}^it^^-rif 

^fi:©B$rB^6U^{k^^Ti^^:7T:^0, 03OB«, 7i>5^n.x-^(0ft!i^<D^ 

EE<Dwm\zp^^x±c^m.mm^mi^(Dz^:^f^^^<Dm^m^<t^7r:-r^yy 
x$>K>\ m3QE\t. —:^o:)^iiL^^mzm3 0 Aiz^-rm&^^W)sa^n. m:U 
(D^&:^±mzm3 0 B{z^-rms.^^mM^nrct^<Dmm^^m^(Dzmyj\^ 
^^(Dmmm^<t^yr^Tif^yxh<Os 03 1«, ^ifL%±m^4-D^-r^TC^ 
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mmmf}^'>y3i< t'h imm-fi^n. z:i^^^i<L^±^ttj:-oxi^^^. ^i^L^± 
mt. mEEm9Ji^^rc\tmm^^\z^owm^^±-r^. 7.^ 

-r^yj\^tu^^viz. 7^^=L:r.-y 4iz7.^-(y2:f}m^^-^nxi^^o 7^ 
^=l:l-:$' 4x\t. h^y ^iSLm-rtim^izm^\.^rcms.mm\z^K>^^^±^ 

tt)^'^mtr£-:>X\^^^o 

iKD^oUmmz^l^^X. 7^T:3.:i^-y(D^^ft±^<DWm\ZJz^X^-f ^ 

ij'^iSEi&r^^ifei^T^^T.^-i'iS^oKfitt, =ee*cofeg^je)a«i (vcm) <^ 

7 5^ X- Jt'^i-^i-lc::*:^ :i t ;^ i: ^, , x ^ ■< y O&g^J?) 
:^ T ^ 5^ OL X — iJ' T!^^ $ tl -5 Mna# fC ck -5 7^ X ^ 1^^^ <D j^^ /L^gB75l i . 
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m^l^<X^. miL^^;««^i;^iMt)/j:Vio ^Tz. T^^=i.JL-^^i^omm. 

izitmrnm^m^^yi^^rctb. ^&%^^(D^m\z^-Dx^^tii!}^^c^m^izmm 
Mmi)mtELui,^<Dx. mmmmiz^^^max^. i^m^m.om^^'itu^a) 

2 5B\z^'r^o\z. ^^m±u\zmif^MmmmA,. b., G.^@^gg4 
z^xm^^itx. iitie>$r@^gB4 3 <D®^«@Ao, Bo, Gohmmr^m 
^t-r^:LtMx^^. ^<DmfSc.xiit7^^oLjL—^^mW}<Drzeb\zU'X^—^^ 
^i<i:^^^(Dmm\zi^f^-r^'jii'mi)^u^\ x^-f y^ommhu^ ^^-m 
xm£<7^^zLjL-^^ifr\^xffoz.izf}^-5jmtu^, Ltz^^-DX. 

BtrabO, «m<±t>ie<75;-5. cn(C*f LMIBi|ti|2|i6 - 2 5 9 9 0 5 ^ilj^fc 

tim^-r^^iiLt^^^±^iznmr^^i<Lt^n±LxmmL. :in^^m^ 

iLXfzhOUcDX. nm. i*^14*5J:t/^fe)f»SAi{£<75:^f5*V SlLglllTJ^ie^ 
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nT»SB4 4 t7.^'r^7'2 tcoa^SBt. mis^M^^ 1 t(Dm<D^m^iz^<T 

nfi> m^K^^f^^l<D^fi[»$:pJ»Jg|54 4O^ffi«J:0^);*:^<T^S. CKD 
J; -5 »C -c O Jiig ol^g.^ <D T , T 5^ 3. X- ^ /J^M^t L T H 

mffii\z-t^^s:^^m^m^:iiii!}^X'^^, z.tnzML. EEnmi'<Dwm^mmv 
r^<DWi^(D:^\^tmc:^mzm.m^i<L^it^m^-c\t. mmm^z-\-^rj:^itm 
^m^rci!biz\t7^^:xji-i^^±mizit-^^^mtt\,^, 

ojmtu^o m^o^^m^^^-^it^rctbiZiH-wtumwimEE'^i&m 
■r^iit-A^x^^o 
^jc, ^^m<DM,i^&3um^m\ziik-f^^m^mB^r^o 
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^{C7iJ75^aLX-i$'4S:X^'f ^2{fiiJ®tCi5e-rnt^. mn.^y KOJp^iiJn^i 

^fc. mxitmi4. mi 5\z^-t^z>\z. x^^^2<Dnm\z^m^ofji< 
thi^m-f. ^(D^m\z^'Dxm^-^nrzW2 hzy^^^jl-^ 4^mm 
LTt>, mn^y \^(Dm-^mmt:m^^:itf)^x^^. i^t^^. :i<Dm^. mm 
M^^X'$>^x^^y2 0)mmy)m{i>-r^<Dx\ $ijiai^^<Dj£±*rpr«g<h;^s:^. 

^fc, mX\tmi 8A, 01 9A, EI2 0A» m2 l{C:^t"«k^fC. 7^^';^^?7 

^>->3 >3 iCiSit^^-^, x>A;UgB{CT^5^3.X-^ 4<&i^)^S-r■5^^i:f 
n«, Ti7^=LjL-^ 4 t7.y-c ^2 tit-i^mizr"^ 7.i7mmzm'^r^:i t 
f)^x^, z^>/^)mm^mmzmm^'^^ :i tif)^x^ ^rz. 3i«e<7)^co>'> 
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i<Lm^tbmmmmx'$> v c Mm^±7 ^^d^jl--^ t^xm^^. -^^mmmn. 

Ut>-^. its, V CUiZzy-^m^^^tLxmtoii:. Xy-fyizmB^tlfzT 
^^=lJL-:$' \Zhy y^m^^miP^^t LxmiDi^^OX. -fig^J^MSJ&^^iff 

tt£^. ^fz. ^^um\z^ox^-(y^^m-r^iii'm(D$>^^mm.ti7^9-:2. 

RijttcDPUvijEm • mm±:^^yi7XMn-f)^(E>mf^^tix\,^^<DX'. h^^c^co^ 
mrrn-hm^\^\z<\,^. 
y,±.\zwLm\^ti^o\z. :i^nm(Dmm.^v \^^^xs:iti^y cum'<r^mk(D^ 

X. 'f^7.^mw(Dmm^v'yyi^^^^fh■^<x'^. h^v^mm.<o\^±.*^'^mt 

^^y<D:x.7^7v>c^m\zi5n^}£t}(D^^^m-^muo. ^<Df^^. 
y(Dn±wi±f}^^W}-r^:itizu^, ^fc, x^-f y(DMm.^mizj:o. mm^ 
mm^iisim h^y C7 t(Di3:'rM^h^m-r^(Dx. mmxn^ h ^ y^m\zh 

m(D^m^mm-r^:it-^^x^^. 
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:k^-i-c. ^y \^iiLm.^i!()mmm^7 ii^nmmms[z^-:)X. muh'pyC7iiLm 

\zm^-^n^tii^. m.^L^mt.^cts,\,^-hK m7L\-s:. ^iSL%±U(Di^^^i^m.\z. 
\^^-o^^wti&:t5^\zn\^mmfii:f3^(o^>^Ki^^m^h^iz. h'yy i7^m.m^\z 

izM-r^nm^mmTi(Dm±m\z^m:f}^^^r^z.ti!)^$>^, iKDmimitn^ 

m&.^^u^Mm-r^:^^u^iz\t^^:^^y3i\^^rctf)iz\t. ^ifL^±m<Dm^ 
(DMmii^. ^iiLm^^(Di^ni^uii^mmizmm-r^!i!>m^$>^^^, :io)j:z> 

wi±'^^i^niku^iizj:-ox±c^w^±m<D^m^. T^^:j.jL-^iz^mr^ 
mmn&^un'r^^iiiz^^xmm-r^z.ii^pjm\z-r^'h(D-v$>^^ mi^m 
^^m^m<Di^mmm^n3mz. ^^^^±mzmu-r^mEE(D^mif)^ 
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y i7mm<D{^±:^^'^mtrj.-oX7''< 7.^mi^<D^mmm^M!s()^ z. tT^t-tr^-s. 

izit. -•M<Dm^&^t^=bj^^izmi^^miz\^*^^:^[^<D^mmn^^tix^^^ 
i)^. n±m^y \^iz:jo\^^xm±m^m^±c-^i^^^mit. mummim^y\^'^ 
mmm^y \^xit±ts,miiSL&^^i\:-^i^^wmi:u^o ;ine>cD^<;/ Kicist^^x 
mm&fj^^^t-r^^. mmtifj^it-r^tzib. i^-'^mn'^h^y^m'iitmmiz 

mzm^:iL%$>^, ctiicMu, mmmmm'pmmm<D-\y \fiz±fi^mns. 

?5:*3. n±:ij\^<D^i<L^M\xt^:i(D^ofMm^ibmmit. m^i^mun 
ia¥ 6-25990 5 ^<ikmiz^m-^nrzm±mm(Dmmummm^iz^mmx 

X$>^. 

sk±x\t. :^mj^^m%^y i^izmm-r^m-^iz-D^^xm^^Ltz*^. :^^m\i 
t^T"^ 7.i7^<D^^mmmi^(Dtamyn±mmizm^^^ti^tmxn^'^y h 
iz^mm'^mx$>*). z.(Dm^\zh\simumikf}^^m-r^o :^^m^mm'^mt<i 
ytmrnm^mmmyn^^y \^ (yt^'\y\^) ±tzLtzm^^y\^tmmu 
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T-y^-)i^\^mmizmi^ibn^f^±m^^y\^(mm^m^pem5, 497, 3 
5 9^^iaB®{:iiB^$n;tfe<7)) f)mif^ti^*^. c<D}5*^t3fe, >^^-(yi!)m 

\t. mE.m^^^^r^\tn.mnw^\z^K>wmr^&n.- nmmt-^^ti^. 
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^^m4 m^u-^mu4 4^^mr^mm^ts.^T\,^^o ■5jijigi5 4 4«x^'f 
un<Di&^mz2-o<Diim^mf&-r^z.iiiz<kK). ^^^±^41. m^^4 3 

^fi[^^gB4 1 iz:^^^x-M(Dnmm 4 5 tcijfe^n^tJEm • nmmmf)^. p 

f6j«. WL^i^<om-^:fj^x'S^^o nmm\znm'&epM\^rct^<Dm^<^\^^*^^ 
m(Dm^t-m-r^m^. mnmmo&m. • nmup^m\t^(Dm^:if\^izw^ 

■rfjit>-^m^^4 3 ii-p]mu4 4 t^i^^>:^\^(Dwm^mmLx. nj«!ia5 4 

4$:01i^En:^rn]«fit-^<4^-B-^. tLX. C<D^mz^r)7.^< ^2^m 

mm<Dm^iz:^^^x , -yj(D^^9^±^tmy](D^^^^utiz, )\sLm^±c 
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\zML'^mu4 4:^^, m&mmnmcD^m'^^^ti^xm^^wyjf^izmm-r ^ 

^gi54 3 \zmm-r^2mm(D^^nj&iirj:^. 'sjwj^a 4(Dmm:ffM7^^^ 
jL-^<Dm^iz^tE-r^rciit. mm^mmiri'bm^<Dmm^m^^xmm-r^z. 

umt. n^^^mzmixi-r^±Mm't<Dm2^iii3.^. tzr^L. nom^. m 
Wi (r> tt^e^ ^u-^w%L^^^^t.\zM . z.(Dt^ (Dmmns. «^ 
m(Dm^tmt.u^\, z-otcit). mmmE.^^^m^^m'^^mf^&^izms.wiia'^fTo 

mC\^^\Z—M(Dm.m/t^ 7 7.n&^ia^X^^ . C<Dy\'<TX«JEEt3HlII25c# 

uii. m2\z9F:'rm^(D^mmtLx: -:^(Dm^f^\>f\zmi<L^±^^m^^ 
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Tt^S. t:>vg|54 2 1«, ^eP<D^-^^|!5[^^gg4 1 <hBTM4 4 tc^Fs^tCS) 

-s^^T^-s. t>vec4 2 nt. m^izM-r^^ti^^^^^4 KD^ndzo 

/h$ < . T^^^:iX-^$'®l^:^|fi]CDPi!Itt*^^{4^^gP4 HZit^iS:<tj:-oXi^^^. 
Z.(Dm^iZ:$i^^X, —:^<D^iiLf^±Utmyj(D^iiL^±^ii7l)mi^^\zm<D^iiL 

^^c^<i:oun&'&wMT^t. t>>'gR4 2 ntmi±i}mnmzi&i,^(Dx. 
m^^^^U(Dwmizw^xT^^=LjL-:^m\H:^i^\zm^. -15. m^\<Ln± 

z.om^x\-i.. ^&.n^U4 i\zn-r^\L>'JW>(Dnmii^nnmz^\,^\^E^ 

:}5(D^utin\zmmm^WLn^m^t.vxh^^^t^. ■5j»gB4 3 

^'r^wi^<DmM^4 3 mm^4 3\z^m-^nrz-^mm4 4ii. z.n^^m 
^i^^mo^mut^m-r^o mmt. gi4T"«2:*:#«Eb, m5x]t4:^wtE-r 
^. z.ti<^(D7^^^ji-'$^<DMj^i^\t. mp^izMLmm.xf)-^'DPim^4 4<D 

cnew^^^tccfei^T, m^iSLm±^f)mm\zi^m^fzummzw&'r^^-o 
tamEE^mn-r^ii. '^W}m4 4\tmBn^m^^'bt-r^\Eimmw}^v. mm 
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T'ctVi. ^Z::, la 3 tC^T^fiJcTffcX^-r y$:[m^l^»l$-&S ;i,h7&tpJ^;a:(7)T. 
T (D^i # ^ t) fe-&T J: t.^ , 

.0 4(C^3^iTfc-;^CO^eB/f^t^CflMSS:^^tS^llfig<^:LTfcJ;Vio Sfc, - 
^'b^m'^m^o^^-h^^^n^:Lt.\zU^. 

mQ\z. ^^n^^(Dwmzm^^ ^^^^m^m:iiimzuimutm'i^mz 
mm\zm-m7^zLjL--^ 4it. wik<DmMU4 3^mv, m^^4 scdp^^ 
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(D^U^±^. rUtD-^. f^lM (i£fe^^SB4 1 1 a, 4 11b) 
(M^^§I54 12 a, 4 12b) t^^T^. ^Mit. A<S^Mc¥tf 

@^g|54 3 JClSttfe@^]g$SgB4 3 1 , 4 3 2 JCil^^nT 
1^-5. C:n6c^@5£il^a5«, 1^'t«i<D@5£ae4 3<7)-gl5{c7.U ht»i7LgB^^tt 

mm<Dj^oy3immL-t^\^mz. m^itmi o\z^n^^^mf^M4 3 i~4 3 

^zLjL-^mmo^mz^M-t^is^i^mib^^)^^!!. 7C'^=L:ii-'^<D^^m^'^:^ 
^>i^B>\zmmt^mz. m^mmmtwrni^ti^.^. :zn\t. -^mt^mio 

#J) tc:#«E-r-5^^^^gB4 11a, 4 12 a ^£:JRiHS$-&'5 i^^lc:, 
xm:fJ(Dm (£AT. EI't'<^*ffiiJ) »C#^E-r-5S!i4%±gP4 lib, 4 1 2 b^# 

]^i^g|54 3 1,4 3 2iA^^. t(D^^. ■t^X<D^&§^^M^:^m\Z&iit^^ 

^o\zmts(DX'. -sjmmt:^m\zmu^i{L-r^:iii\ztj:^. 

S^c, miti(D&m(D^Wim±^4 1 1 at, ^2n<D:^m<^^^^±^4 1 
2 b t^riR^S^-fr-Sii^^tC, fl&<^^fi[^^gB4 lib, 4 12 a^W^^-^^t. 
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^i:7^J:zite$:'^•^iL^^:LT, m^m9Y^'o:fj\^\z\3i^^iiLr^:iL\zfji^, 

t(DitLmmm^^xm\znvmmM$f-n$>n\:£. -^mmtW-m^HL-r^o -yj. 
(DW:wmm^^zmiz'D\^^xm^nwi^$>n\-£. Bjmwt^^m&.-r^. 

isg^nTiini^<fc< , mnm(o^mii^if-^M(Dm^i<L^±M(Df^mizmz 

0 6 iz^-m^^zLX.-'^it. ^^^±^(Dm^^mm-r^,^.xm2\z7K-r7 

(DmM\z^^9vti'^mm^(Dmmz<i:^i}mm.it)mt>-otzt^\z. wp^yj\^^^ 
m8\z. ^w:^±^(Dwmzm^y ^^^^^^mtstmz-^mmnj^m^mz 
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mmiZ^'TT^'^zrJL-^ 4\t. #«C^@^gM 3 ^WL. m^U4 3(D^^ 

(D^iiL9t±^. -ttitD^, ^in (^te^^gB4 1 1 a, 4 11b) t.. ^2*t 
{^^n±U4 12 a, 4 12b) M3*f (^{4^^a54 13 a, 413 
b) ^4^ (^&%^gB4 14a, 4 14b) <hi&wr§. j*,^;^ 

#iSI;^f6]{c^L.Sit7^c$6S:Xtt<i:-r^. XittO-;^<Dfi!l (CAT, 04'<^±ffi!l) 
tt, ^lM<h^2^<h*^^Rg$r*3ViTpJSIlgB4 4$:J*^T#^Eb, X*40fl&:^C^ 
M (£AT, E^'CDTft'i) ^3^<hm4*f<i:*«^I^S:^3V^T^»lgB4 4 $:^ 

@3tgB4 3«, ^&%^gP^]S«STSfcfeO@^jlJggB4 3 1 , 4 3 2S:WL, 
C:ne.JiXtttCi&oToJSjigB4 4 JCl6]*^c>TMC;, ^B§<&:fe V^T^i^jSB 4 4 

■orilgK4 4«, ^{i%5fegRS:3i;^-r'5/i«e)(Z)nJi«JiSitegi54 4 1 , 4 4 
2, 443, 444S:WL, nj»j]gi^gl54 4 1 , 4 4 2 -^m^^AQ^-m 

t^^x^L^mzmxs. «ri!j^j^gB4 4 3, 4 4 4«, -oimw>4 4(Dm^^i)^<b 
xnt^'^\zmnx^^^, ^lt, mi*f«->^7{>«@^5Sjiggi54 3 itc'fi&s^^&m 

i!jiiiiSSS4 4 1 ic, B 2 ^«-JS7&^H^]g 4 3 2 iC'ffi^^ioJM^^gB 

4 4 21C, mzmt-t^-hm'&T^^^UA:3 i\zmw^mm^U4Az\z. 

^il) {c:#ffi-r-5^^^SfegP4 11a, 412a, 413a, 4 14 a $:i|XiSI$-Br 
lib, 412b, 413b, 4 1-4 b<£:#S$-a--5«i:, =&^fi:^^gB«fefi«JlC 
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^mmm^4 4 1. 4 4 2, 44 3, 4 44«, M^T ^ [zmP^:^\^\Z^ 

m8iz^T7^^^ji-^it. ^^m^^cDm^^mmr^^'^.xmeizmry 

I^EI[C^-r7i^9^zLX-^4«, W^(DWi^U4 3^mh. @^S15 4 SOrtSB 

-r;^^-^. (igfe^^gS4 1 1 a, 4 1 1 b) ^2^ 

(^fir%^g|5 4 12 a, 4 12b) <h$:Wr-5. ^n\t. #iSg^|6]7&lSt.>Jc¥?T 

c:<^)T^'5":xx-^(7)®i^tc:SitTpTi<jgg4 4S:S<il:^^z$4<»:-rs. H 1 
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zn^\tzm^^/vx-n\^Lx^^'r^. '^mm^^4 4 i;feci;o^pTiijaj^gi54 
W}mB^4 4 i\z, m2Mit-'t^-dmm^4 3\zmtQ^^pjW}mBm4 4 2\z. ^ 

;i(D7 ^ ^ zlJL- -^^ (Dmm\z^i'. ^n\Z^l^^XZl^^^ib^M&0\Zm^^i<L^ 
^gB4 1 1 a. 4 1 2 a ^iRIS^it^t^^^::, Zttlcta^WiCjfii.i^&^^gfB4 
lib, 4 12 b$:#:^^ii^<h. #MtiZ$4*^ b]t^*^s:^i^lc:j^tr(7)-e, pJ 
mU4 4\tzm^^'L'tLXm^m9f^Ki:^\^\zm^^^-r^Z.t\Ztj:^o t-fc. 

■^'^i)^^tUO. W»iaB4 4«0ff«SP$thtHlO:&fS]{c(Hl^^^-r^^<htC75:^, 

mx$>^, 

Rr»iii^gB4 4 1 , 4 4 2«, m8\zmr-^W}mm^tmmr<iimm\z^o. m 
i^-:^\^\z^\f^nm*^^^^'h(DtiyX&^, 
m 9 \z^-t7:7^a.ji-^\,t, ^u^^uom^^mm-t^j^^xm 2 iz^-rr 

Eiiotc, ^ik^±^(Dwmzn^\,K ^^%^mmts tmzpjmmm^^ 
izMvm$im^i^<DmiHiz:i5\^^x^^^^-t^7i7^a.:r.-'$'(Dm^m'^^-ro 

mm^z^-r7i7^a.x.'-^ 4\t. w^(Dm^U4 s^^v. m^^4 3(d^3 
iz. njM4 4t, m^\z^ny3:2:^(D^^m^m^^tn^hmf^^n^4ti 

(D^i<L^^^. -tn-fD^. mm (^^fT§^gB4 1 1 a. 4 11b) w.2n 
(^fi:^^a54 1 2 a, 4 12b) (^{i!R!^g54 13 a, 413 

b) m4n (^fi[%^eB4 14 a, 4 14b) tSr^T^o ^ IM 

tm3*f:feJ:OJ^2*fi:^4*ri:*«^n^n^*lp]-r'5i:^tC. 9 0° (Dmm^ii 
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33.434 \z^n^nmmLxi^^, 
^(D7C7^a.jL—^(Dmp^\zmm.xpiW]^4 4^M<m^. zmtT^, ^<d 

fe#J) {3??ftr^^fi[^^gP4 1 1 a. 412a, 413a, 4 14a^iRiS|^ 

'\±^tmz. zmA^>>p^x^M(Dm:^<Dm iz^fj^ib^f-xm^p^^m) \z:^^-r^ 

^i^L^^U4 lib, 412b. 413b, 41 4h^^m-^i^^t, ^^{4% 

±mtzm^^ib^fcmu-:^(Dm\zm?f: '^m4 4\tm^mB\-iBio:/i\^\zmm 

T^:it\zU^o 

m 1 0 \z^-rm^iz^i^x . m2\zm-rmfS(.iimm\z. ^n(i^—:^(r>^ 

@^il^gP4 3 1, 4 3 2, 4 3 3, 4 3 4 El 6 (C^-r@^ai^gB 4 3 1 , 

4 3 2 t.nmz. «-^fi:^^gB0#iBI^PML7^iiJ:^{c^tr!^^^;{>5feS0T, 

nmr^j:o\z7^^a.x.--^(Dm\^\zmzsx\.^^mmx$>^, z(Dj^v\zm^ 
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jL-^^mmzm^-r^f^o^mmmm^^^Kti^ox'. ^m^m^^^<tji^t 

izmm-^n^<Dx. m^^^mmnj^m^^ hi^^^n^^mmr^o 
ysiii. ±%z^m0%\z^ir^m^mt, ^iiL^±^is^v^pim^^^±\z^mr 

<T'b«fc(.^, iH^it. li^^^mizft^cmM^cD—mzmox^^mi-fxh^K./^m 
•t^mi i(Dm0^(D^o\z. m^mzi^ik^^^mim<x^^i^^o 

Ei2, ms. 04, 135 V 1^6, Ei8, ^9. m 1 0 \Z^rL^n7ikTT ^ ^ 3. 

x-d7tt, &m ' 'mmunTt)^ibm0.-^n^m.'^w\z. a^tsiK th2'z><Dii^^m 

•D(Dm^ii^-i^mzmfS(.l^. <}>ts:< ^% l'D(D^U(D(i>f3:< th~mz. @3£ 

§54 3 f^mm^ 4 t^m^:^i^owm^±c^^^\zmmm^n^fx^^^± 
i^4^<^s£^.%^gi5 4 1 ^^-r-stjcDTSo, oim^4 4<Dmmt7.^< y2(Dm 

mt^mmVfzh<DX$)^o COTi7^ci.X-r5'tt, @^gB4 3 Sr^t^itL^^j:*^ 
^1 2 \Z7jk-rm^\t. m^^4 3if)^ibMl^^2:^<DW^(D^^9^^^4 KDifc 

\z^ti^n'^m^4 4 ^wti-ftzTi7^:xjL-i$^^m^K M^^s^^ratcx^-f 



wo 98/19304 



PCT/JP97/03486 



32 

E 1 1 *5cfcu^0 1 2 \z^n^n7^T7^'^=LjL--^h. jEm • mmmt^^t^ 
^^\zmm\z^K>Wtm^m-f. :i<DWtmz^-Dxm^-^ntz^m2 uct^^^ 

WMOSlS4'*SBfcP4^0^F^2 l^Ji^^bT*5 0, z.<D'^f^\z7 ^ 9- =l:i.- ^ ■ 
->3 > 3 cD±MfCT^5^iX— rJ' 4 7&^ •tJ-X^>->3 > 3 OT®tCX^-1' ^ 2 
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^wimr^^m.^mf^rctf)iz. 7.^^y2<D^m\z^j&^(Dmm^2 a^-i^ 
mzm^^v. :i<Dmm^2 a^Ti7 9-=Lji-i^ 4\zmm-r^m^tLx^^^, — 
^&o\z\it. ^(D^'ou^i^^m^fcK). mi 4\zm'r^oizx^-i y2<Dnmiz 
mo^K^^^ntz^-t^^iiiz^Ki, 7.^-(y^mmut^—i^6f:}\zm^-r^m 
^fr^^t^m^^i^\^^o titdi^, mm2 atmmtsim^<DniLLrzmf^u^ 

^fii2:W-r-5mm^-y \^\z:^mM^mm-r^^'^(DmM'tm l s a, S l 9 a, 

EI 2 0 A, EI 2 1 IC^-To 
EI 1 8 AtC^PSEIS:, Ell 8 BJC#J®S$:^-r^fi^«, 7 U^S^-^^- 3 1 <5:5g 

i^LT>?>/t;ugBtL/t$e*©-tJ-7.^>'>3 >3^m^^rzmx'^^. ^fz. m i 
9A\z^^mm^. El l 9 Btcfflij®Ei$:^-r^fiK. iijirj^m2 0 Aizw-mm^. m 

2 0 BlC-IKOMEI^^-r^it^tt, i^-7.^>->3 VSflX^y^^^^^^lCckOrr-^tfe^ 
fiS:l£ttT->'>/N';UgB3 2 tU/c^^JT^S. </^-rnOJ^^t>, yi75^zLX-^4 

Vi^, :i(DJ:vUmfS(.t'r^;iii\zJ^r). x^mi^m^ommz^^t^cti 
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X > V 3 > ^ y <i: 7 5^:1 X- ^ <h ^IBM-r -S^^fiJc <h-r ^ :i <h 

(i, T#^CD*SE/\--{C*g^L>'>A;;UgB3 2 «hjl^-r^^itgP3 2 a<h, T^O^ 
A'-lc4aS-r^]l^gB3 2 b<i:d^6^fi£$n-5. iii^g|53 2b«, SSffliJlcT^:; 

gB3 2a«, BJtl!lgB4 4(D^fii:S:i*lf7Jcl>cka JCB!H4*<£< CKJD^^fig 

tci5ttsaj^gB3 2 BjiigB4 4 iiT.'y ^ y 2 hiz^m-^ntz'^m'Tiu.mw 

T^ttS. a^gB3 2bS:, 3^J#gE3 2 a(C<t Ov'VA-Jl/gPS 2 {Ci^M-r-5«£^^« 
tt, miS^^^^l»c^igg^n^4*(DgBi^/t:57->3 3^, -y-X'^>v3>T 
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05, m6, ms> 09, 011, mi 2Uii\z7ri-tm^f}^Mii^n^o 
$>^o mmoT^9-=LjL'--i7 4it. m2(DT^^:xJL-^ Lmm\z. m^om^ 

— :^OM%^^4 1 fcttT&^JRSSb, ^(DilXlSS<&A<h-r-5<i:, X^-T^^tOS 
igSB-C^-2)nI»iSB4 4©l£^aB^£iRiBSaAJ:0 fe;^€<-r'5C t7&^T?#So fj: 

pji«jgB4 4(^ig^gtmais^^^i <^^fe«<t«, mimcx$>^, 

M^^W, fi^lmm, ifsO. Imm, ^$0. 2nunT?^«9, M^^It!^SB 

^*5, mx\tmA\z^-r^^ts.'^mm^wm.^^'t^m^\zii\,^x. -simuo 
\,^t^umf)mw.m\zyi:i^^nx\^^mt\^x\t. 02, 03, 04, 05, 0 

6 (lsie^fi[$-&S^^) , 09, 010, 011, mi 2tSiE\Z^-tm^ti^^ 
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la-c^o, t(Dmmmitm2 3B\z^Lx$>^o m^T^^v\z. m^^i<L(D^ 
m2 4 \zmrT^^a.jL-^\t. m2 tmmum^(D7c^^^jL-^(ow^<D 

S^gB4 3P^\Z$>^2-0(D11U\Z. 7^^=LJL-:^(DmM^ibU^iii^tjil^^o 

mTKm (o^o \z^u\z§k^^^mu^%^r^ z.t.\z^r)^ m^i^mm% n> 

Ei2 4«. ^mm-h^^^^^U4i^mz:^^-r^m^-v$>^. jicD^i^-cji, 
^^^±U4 i<ommm\zm.mm(Dmmi)m\^-r^t)^. ^^^^^mtm^-mm 

z.(Dmmz^\,^xm\^^^^^'&%m^(omm. t(DUm.ii^-af6,^mti^\zm. 
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^wj^t^^^^:^\^\z7^Lmm.ummizisi-f^m^<D^^. ^(Dj?$<fco/h$< 
^m-r^^Ltfjm^L^^o cintcckb, T'!7^=LjL-:$>(Dmp^:^j^iz:jsn^m^ 

$>:$5K)^(D:^mtj:^&(DB±^mmx^^o mu(Dm-^\zMT ^m<Ditmitw\z 

m^-^nuV^f)^. jiff < 1 / 2 ~ iX5ms.x$>^, 

±t&^mt. m^m^^o^i^-^<-r^m^^{}^ys.<thi'D(Dmmz-o\,^xm 
m-rtntmmT^o tztcL, ii(Dm^^'r^x<D^m\zmm'r^zt\z^r>^ $ 

^izm^^m^i^im^ti^o ^r^, M^it<Df^i)^^%r^X(Dmmz:io)m^^m 
m-A^±^<fs:^, ^ft. -m(D^^&^n^rztb\Z'^^^ummmzit. mti2:^ 

^fi:fiO ii ;»C^iKi&mJE © ® M (D *3 V i T * S , 

0 3, 06, 08, 0 10, mi is mi2\z^n'^n^-t^T^^=L 
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^fc, EI4. 05. 136. 09, EI 1 0 fz^n^*n*-r^T^:7^^x-^ii. 

^MWm^ (0iJx.M41?H2[HllHlfejtt^^. ^5TH4[aIlHli^^$i^) T^O. 
|H*f*i;Wl«nTWlS154 4(D[Hie3S«lOcf'L^iWl!<h-^-r-5. :i(Df^tt). m^^y\i^ 

\^'^t:>\^^znwti^^\z^^nm^mmT^m^ti.xh\i:^^, znmm^^mm 
■r^m^. mi^L^^uiiz. m^^t-^m^L^m^yj^^tmm.\zf^^.i:o\zmm 

UiiiZ}:^CXmm{z^^-rtl\I^l^f)i. Ti^5^^X-i5'^«^^#:©ft]X^^<hLT 

ia«0. 5~3. Ommig^. JP^tiO. 1~0. 
Smmmmx$>^o Sfc, ^{4^±ai5©S$tiO. 3~2. SmmSS^-C^S, ^tt 

5~2° ^g["C^-5. Sfe. ^t!jSJE«, 3~ 1 0 OVg^. $f*L< « 

3~5 OVg^T?*^. 

=LjL~:^(D^ifL^±mzmm'^mt<si^nx$>tnti^x$>^xh^^^f)^. nm-H}^^ 

PZT [Pb (Zr. Ti) O,] , FT (PbTiO,) , 
PLZT C (Pb, La) (Zr, Ti) O,] . ^^>^/N*U -^A (B a T i 
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LTt^§3&^ Hl^tcfi. ^J^M2 5 Afc:^-r<fc-5;^«iiO)i^gBmM<£l$tt> 

0 1, 2 0 27&5^$nTv^-5, jEm • ms**3^S2 0 1 (D^Mtcfii^gpma^G 
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±ie L ^ >!r y 1 ^ - > -e^ffi $r ^ U $ ^ . 

ilSSLT43<. il/'J— K±{C«'iJAM2 5 AiC^T<t^7ij:Rfr^O/1 

«bTm»^S:#5, ^^t^i^^#:*#^, CO^^K^^J^ 

#:*^e>{i. ss, ^^(DT^^=Lji-'$f^^oiiiTi'i^. z.<DmK> mvhm^iai: 
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—mz, EEmttmt6^mmmiz^io^^{im-A^\^±T^(Dx. :^mmx^±m 

j^fiK^. '^<Dnmm^mmvxm.mnE.^wta-r^z.t\z^onz>^^. ±^Lrz 
nwLi^mm^ommxn'oxh^i^. 
T^9-=Lji-:^ tD-x^>i^3>ii^u:^^-iyt(Dmi^\zit. as, mmm 

7^^3.X-^Kf^^ 
£E^ ' m^**^sf<i:LTP ZT (mm^icd ,. = - 2 5 0 x 1 0 ""m/V) ^ffiV^, 

±jiEU7tpmj*?£fijfflLT, m2iZ7^rmm<D7i7^=LjL'-^^i^mLrz. 

fituX^-DtZo 
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=b, mm'^mx35^. 

m26Xit. T^^iX— i$'40m@MOEl^ti#|il§bTS-5. 

EI 2 6<Dm^xit. nm^mm^l(Di^Lm^ls^miE^ffotztb^z. mm^Wkm 
"^wz^-ox^^ x^mw-^^^n±-^ntih^yi7W:mm^\z^':s^. k^: 
m^tbmm\Bim7 ^zi5\,^xum^n^rzl^(Dmmm^t^W}^fTorclsb(Dmmm 

^i*^?g^fiQ.StCcfcD^^$n, liiHSISl, 8 2, 8 3-^iii|i$nT, 7iJ7 5^ 
n.X-iS' 4 0^{i%*gg4 1 1 , 4 12, 43<tt^VCM (^^it-T) JC^Simm 

is J; c^^Himsfj i: L Tepjbn ^ n-s . c (Dmrnnm^z^ o ^fe^^g^ ^ 

(D^mi. mm^ife*^<7)^g^«6lfi?{C7 ^5^3.X-^ 4 S:iif^$i±7tl^JC 2 'A 

\^i7^yi^=L\z-ou-^^^rziib. n±-:^\^<D^^t:wmt^:it\tmmx^^. 
±m\^rc^o\z. :^^mx{t. mmm\zj;:(o-t^^yC7xs.m'mm.^mo^ 
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A*-^ t (Z) (Dmm (Dm^^tji ^\zmm vx. ^^^^^(Dmm^mmmizML 
^±izmm.hfji^^o\zmj:-r^^utmmx$)^o bi2 7h, laaecoigte^ 
11,412 ^^tsx- z^rnxommmmx^K} . +i-> h:/^^ hmn 

X+Z<D\^^\zv!f:^m-y^tr-orzm^. y:t hl-i^T. h^^:km\zm-DXL^\.^. 

B12 7 ^c*5^t•5^fii:%^gB4 i i, 4 i 2(i, M«iJ{cm@^ji?^#«E-r^BEm • 
mmmmi)^^y3:^^&U4 ii-i, 412-1 ^tegB4 11-1 ^tkts 

-^(D:^y\'-gB4 11-2, 411-3 ^&a54 12-1 €:^tP-*i-<^:^A* 

-SP4 12-2, 4 1 2-3i:;&^e>«i^3c$n^. ^^&.^^mz^n^-M(Dti 

A*-gB (4 1 1 -2 t4 1 1 -3, 4 1 2 - 2 i:4 1 2 -3) tt, J?$«|W11;t 

mta^rzisb. mmyf\p]\z^^mm±i^xL^o, ^&^^gP4 1 1, 4 1 2*? 
m^^m^ I (Ditm^^ 0 tv. ^i<L9t±^^<Dms.wiia\z^omm^mm'¥-i ^ 

0 2 6 0Xl*:3^fS]^+L I7f}^^-L 2'\^fi:$-&, c:n$:ig^LTfT-5«^^# 
A^. ^Oi#©'^m^l^^TlOXiM:^|S]'\0D^fi[<i:li^^iJ<»:O§I^SrEI2 8 \Z 

0 2 8t3?K'ri:^?a:X^lS]a5^fi:^mi^^m^^Uc%^$-&-5fcJ6, 
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L 1 ^i4%^gB4 1 2^«EEV 1 ^EnUoT^ imm^^m^ 1 «X 

tlli:^|6l'\-L 2 CD^^^f ^, cfcoT, ^^^^354 1 1 <h4 1 2 
IS-rS^<i:-I?, ma^m^^ 1 tiXl4:;^|S]{c43V^T+L l - L 2 

#^-5. ^^^^SB4 1 1 fCEPUp-rsmJEOB^ralW^^bti, m 2 9 A\Zyr:Th(D 
T^O, ilOfl[flEfw*^t/iT^fi:^K4 1 1 - 1 tiiKSgr-S, — ^(^^firgg^: 

j3tEtfM*/'«-gB«. n&m\zm^nxi^^ui^rcsbms.i!)mi]a-^ti:f3:^^(DX\ & 

— gB4 1 l-3«x *a*f6<J{c:ifi*t;2:Vi;<jA'-gB4 1 1 - 2 ct 0 feS^J^L^TV^o 
L/td^-DTx ^fi:gB4 1 1 - l(Z)iR^{v<tt)7'j:<.^, oJilig54 4«+X(7)fS]^lc:^ 

=b^&LTL^-5. 0 2 9 AJC:5^-rEPJbP«EE{;:^li?-r§«JK^^^^10Z^^ 
m^^omm&^^itit. mXW2 9 C\Z7rT^'yy(DJ;:'D\zif3:^, Z.(D^^y 
Ttt, - ZC0fRl$c7)^fii:<DS;^MS:Z 1 tbTV^-5. ^^SB^fi)$tf±TO:^A- 
gBOi|iOM75^/h^ttn«Z 11*/JN$<75:0, 3£t3Md«;*c^ttn«Z lt);^€<?5: 

i^^tc^&%^gP4 1 2(30 2 9 Bjc7K-rmffi^Epijnufc<h#omm^m^^ 

i(Dzm:^\^^&.(^^fB^&^mti-i. m2 9D\z9f^T^'^y<D^oiz^^o :::ix. 

mpL\t—:fj<D^i<L^±m4 1 2{C*3lj-^;^J/\'-g|54 12-2t4l2-3 <!:<^i|ii 
(DMJ&i, ft&;^0^&^^gl5 4 1 1 lCi3tt^;^/\'~gl5 4 1 l-2i:41 I -^3 tO 
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1 2 {30 2 9 B\z7F^-tnE.^ma\^rct^. mm^w^m'f- 1 ozw^^i^^ 

^omS^^itit. m2 9 CLm2 9Dt^^t>iirzh<D. -ffS-iD-^. 02 9 E 

2 8 \z7^-r'h(D^-r^rzt6\zit. nm^mm'T- 1 ox$ft:3^f6]o^^*«^fi[^ 
^HB4 1 1 <h4 1 2'\o^jin^iEoM"r^e)t>nsc<!itc^g-r^<i:, ^fi:^^ 

gP4 1 2'\oEpj!jn«ffioi^r^«)^{k<£ia3 0 Btc:^-rfeo<i:t-n{^cfci.i. ^iiL¥t 
±^4 1 1 {cEnso$n^«EE«, iagitA'<7xiiBEv b nz^itM'&mm-r^rz 

1 2 {v83jta^n^«EEtt, atStAWTX^EEVb 2 IcMfHESrUQWD^cfeOT 
355. 03 0 A:fcJ;af0 3 0 BT«, ^&^^gB4 1 1 lC*3UTiP^$n5$!l^ 

mffii, ^'fi:%^Si54 1 2{c*3iiT3iin^$n5M^mEE<i:€:, '^izmMm-^mc 
-cnnf)mty3i^j:-o\z^^vx$>^o •tfs.ty^. mi<L^^U4 mzma-^n 
^m&t^^^±U4 1 2\zmn^n^nE.t<Dfa. r^fsitD'^^iiL^^mzf^m 

■^n^m&<DlSifa^. -^{c-^fit (Vb 1 +vb 2) tLx$>^o 
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-zbi, -zbztysi^. ^^&:^±U(Dz^yj\^^w:(Dmmm\t. mm'm& 
(Dmm(D2i^x'^^v 1 izMit^iyT^n^nz i tz 2 l\zu^. 

' L)t>6«oT, ^^3Te^gK4 1 1 fwgI3 0 AtC^-rmffiSr^iJQL, i!}^-Z>. ^^^^ 
^gS4 1 2^13 3 0 BJl^f mffi^WirabTti:^, ISlS^m^^^ 1 © Z tt^^fSj^ 
^(DBtFBlW^rbf*, 03 0 CtSS 0 D<i:^^:bi±^fe(D, fTi*:)-^. EI 3 0 E 

iZTTi-r^oyt^^c ms 0 c tm 3 0 D t\z^n^n^-t^iiL(D^m\tmm'ms. 
rz\nzj:^h<Dx$>Kf. mmn&iz^^^mtmm(Dmmiz$>:br;isbm^i.$>z> 
<DX\ ms oE\z:ti\f^^^(D^m^\iz I tz 2 tom^ttji^o m^<Dmm 
z 1/2 <t z 2/2 mmm\to ^u^, ^/c, ^i^L^m(D^ 

^^mitum/'^^7xmi£iz^-ox^±-r^^^^-zh \h-zh2 ii<Difaiin, 

^. itj9itA*'rTX«JEVb 1 tVb 2 t«l?L<75:<T=fock<, Sfc, ii>7i<<i: 
1.2 {cmiE^En»Pbfc«h^.h-CS^S[^ife^^^ l (DZtft;^f6]0^fi:<Z)fS]^d?^Ll^ 

^^^^mz^m'r^n.S:oi^^^~i^\z^^'Dz.ii\zj^y). m,m^mM=?- 

is.^. i^A^<DWim\ziQn:hn.m.^mm=i-ozmi[^mm^. m^^^^uxz 
^i5\^<D^^mtmts.^m'^\z-5immzi2,\:'nt^^\:>u^^:it^mmzi.rz^(D 

"CSS. ^1^. WL^W^l^^ni±-r^Z.L\Z^^m^\^1t7^'^=L:L--^X\^. 

m^^^^n>xzn^\^^^mt^mis,^m^x%-^mu\zi:^\:^n\t\^hhjii^c 



wo 98/19304 



PCT/JP97/03486 



47 

±t&mmmmyjm^m^^^ztizj:io zm:^\^^i5:<D^m^mmT'^ ^ z. utm 

Z::i^T'<D0ijT?tt, gI2 StC^f ct^tC, ma^m^^l Sr-^OHig^^O- 
m^mm-r^m'^\zmm^mm^-Mt-r^'^-mitu^^, i^i^ohddt^. 

mmmEEit. i<Lm^!sbmnm^7^j:z^mm^8iz^':>x^Eiz^j^x^^o * 
±te.mmmm:^mtmf^x$>^, ms nt^i<i:^±^^4'Dmr^mx$>^o m 

V^^^X^\Z\-t., $fe<7)^fi:^^gB4 1 1 1 1 <i:4 1 1 2(3, ^<4^^g|5 4 

12 7!>«4121<h4122tc, ^n^tl 2 0{:i5i-fiJ$nfc«i:#Ani^ckV^. ST 
J^^^O^ffFtt;^^^), ^fi!^^gB4 111<>:4121 i:$:-;^O^T <h LTM^^ 
tD-B:, ^fi:^^ei54 112<b4122 <i:$:fiiJ:^G)^T<h LTm^^t^-H:. 
l-^LT^{4%^gB?^^2OC0i^^<hl^^tC%;^S. ^<D^mm&(D^fi^ H 
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§^{4 % ^ 05 ^ 3!lP $ n S mm i^?n <h* O B#^J {C *3 i T — ^ t T -5 c t 

±.$imm-i.. ^^^^gK4 11,41 2izmm\t(Dm&^wisa\^rziz^iz. m 

cx$>^m'^\z-Di^x(Dh<Dx$)K) . ^(Dm^iz±w.mW}m'm:^mtmh^mi!}^ 
M<u^o L/c*^*oT, ^^^^mzzm:^\^^m^^^-r^:iti!}m^^^n^ 

x{Ccbo«Jbc4*:^?^^ipxUT0 2 &\z7}i-t7i;=f-:2.x.-^ A^{^m.-r^n\z. 
^^^^^^\zn-t^^^H\-y(D^^^n\:'\z-m\t. n^^^±u\-tmtmi^ 
^kxwii^'&Liiu^ox. ±.ummun:fim^m^^^m\zm^t^zi}z\z-fs.^, 

t\zmmr3iii\z^'Dxmf^-r^i^'^\zit. ^ofttt;^i^^tfs-rn«, (^i^itc± 
timmmm:f7m&mmmzmm^'ii^ z. ti)^x^^. 

&.±x\t. m2 Qiz^-tmi^omn^v \^\z^\,^xmmvr:ii!}^. ±timw]mm 
:^^\t. m^\tm 3, 06, 08, 09, 010, 011, E112 \z^ti^n7jk 
rm^(D7^^=Lji--$'izhmm'^mx$>^o 

t^i^. 02 6\Z7T:-rm^iZiol^X. ^i<L^±U4 11,41 2 lC|^@ttCOmffi 

^muvtzt^\z^^^^^(Dzm:^\^iz^c^n^(D\^^mmx$)^m'txh. 
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gK4 1 2 2 9 B{C^rmBE€:^Sp-r'5 ^^^81^^ 1 Z 

(D^Mim-t. €-^fi:%^gK{cmffiS;PP3!raLfc<i:^<DZ$ft:5^[S]<D^fi:(D*:fefiEco?n 

(Z 1 + Z 2) tT^f^o 

*fe, ^fi:^^fiB4 1 1 (30 3 0 A}C^-r«£E<£fP]&nU, lg^^^eg4 

1 2 tc0 3 0 B tc^-r«ii<&Enira #^&!^4fegB<^ z i&:&fSi^<4:o^» 

^^0, M^fi:^^gB(w*3ViTf^@tt<7)m£E^iJD(Ccfc^Zlft;^ffi]^fi:<D[oi^*^ 

1 oz$4:^fS]^te<7)^«i'lio*:^^<i:. ^^^^ggtcWtra-T^i^KimEo^^a^ 
-^fC-eSo;t<h#<DZ$S;^[Si^ffi<D^IIji|iSOS:*cM<i:*^I^-i:J^t-5, L/cT&ioT, 

EEm ♦ «M*t:^<hbTP ZT (JEm5t^d,, = - 2 5 0 X 1 0-"in/V) 

EE^ • M*/t^Bt^«Jp$ 2 0 MmiL, MfiiJ$m^l^{C}3l$*n;t 8 ^ <h , 
-gBt75;S±T<^^lS<h(D 1 0^|g^# (±IPO. 2iBni) i:Lfco 
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5. ^x^>z^3><D-^\z\ y^ummi^mm\zm^'^-^^rztb(Dz^ 
y/'^jv^it)^ H e> nT43 o > c <^ y/^ovrnz 7^^o.x.~-^ ^ nx ^ 

6. 7^9'=LX.-^(D^^^^miz, mm\znmmi)^^tE-r^&m.'nm^in 
mnj^'pysi <t^2 m^tE-r ^m^<Dmmf^ i s ig<75i.^Tn*nciB«c3is^ 
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7. mm^mm^t^rcityt^^z^:L-)i(D^i^mt^. T^'^riJL-^o)^^^ 

Ho 

T^^^iX-i$')55@^a5i:nJ»g|5i:;ine.$:ai^-r^i?>3^< <i:t) 2^(?3^gBi: 

EEn^^^t:i\,-tm^^^\zj:Kim^^tpsw]^t^f^^:^\^\zwm^^'b(D-vsr> 
mm h^y^ t^mT^:^\^(DiSLm^sb^n'5t!^\z. ^^&:^^mzBmT^ 
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13. ^^^^^^(DwrncD^tif}^. mmii(DmunE.izMLTm-'v$>K>. 

14. mi'Br^uf^^m^. mi£mQ\zj:K>wmr^^^^t. z.(d^^u^ 

ojfagk/B^'N';/ HT^^if^cDSsami 2^~mi 4mo\^^-rni)^\zum(Dm 

ISH^l 2]S~^l 5^OV^-rn>0>tC|B«OIB^/P^^'y Hfi:fi^s6^«l. 
1 7. ^^^OUGBBIII S--^ 1 0]S©v^Tn;0^lc:f2«OI2®/M^^^y HS/t 

«^*cot5ffl^i i^~^i 6]scovi-rn;i^jcia«i(^iB^/s^'\-7 H<4M^8e) 
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